Background
==========

The field of eHealth \[[@B1],[@B2]\], as well as the use of information and communication technology (ICT) within healthcare, is constantly growing. Today, many tasks previously performed with pen and paper are performed using computers and networks. For example, electronic health records (EHR) and electronic prescribing (ePrescribing) are commonly used. In Sweden, as an example, more than 80% of all prescriptions are in electronic form \[[@B3]\], and 100% of primary care units have access to EHR \[[@B4]\].

eHealth applications for out-of-hospital monitoring and treatment follow-up have been advocated for many years as promising tools to improve treatment compliance, promote individualized care and obtain a person-centred care. As a result this is expected to lead to improved treatment outcome, patient safety and a more efficient use of available resources.

Despite these benefits of out-of-hospital monitoring and treatment follow-up, and the large number of promising projects, a more general breakthrough in everyday care and practice is still lacking. This could be explained by several factors such as the lack of an appropriate organization for the new technology, reluctance from the users to introduce new ways of working, and negative opinions regarding ICT and the proposed methods in general. When introducing new ICT based eHealth applications there are attitude barriers causing delays, or interruptions, in implementation \[[@B5]-[@B9]\]. To be able to continue the development, and increase the adoption rate, of ICT in healthcare it is therefore of importance to study the general opinions among healthcare professionals with regard to ICT support in out-of-hospital care.

In this study we have chosen to target an important patient group often considered for out-of-hospital eHealth applications, namely patients suffering from chronic heart failure (CHF) \[[@B10]\]. This is a disorder which affects approximately 2% of the population as a whole in the western world \[[@B11],[@B12]\], and as many as 10--20% in the population aged 70 or more \[[@B13]\]. Moreover, these numbers are expected to grow as a consequence of demographic changes and improved healthcare. This group is also associated with significant healthcare costs. If eHealth solutions can help individuals to stay healthier and keep better control of their disease it would be a large benefit for both patient and society.

There are several current projects working with eHealth solutions for CHF patients, in terms of structured telephone support as well as more technologically advanced telemonitoring systems. These show very different results in terms of both healthcare outcome as well as user satisfaction, which e.g. is demonstrated in a review by Inglis et al. \[[@B14]\]. Chaudhry et al. found no significant difference between a group assigned telemonitoring and a control group \[[@B15]\], while Dendale et al. show the opposite results \[[@B16]\]. Patient acceptance to this type of care was shown to be positive by e.g. Venter et. al and Seto et al. \[[@B17],[@B18]\]. The project Care\@Distance, of which this study is a part \[[@B19]\], aims at using a generic Internet-based system for disease management of patients in out-of-hospital care. Preliminary results indicate a positive reaction from users, but also some difficulties related to practical clinical introduction.

We have limited the study to Sweden only, but we believe that results from Sweden translate well to most countries in the western world. As Internet and computer usage is among the larger in otherwise comparable countries \[[@B20]-[@B22]\], a study in Sweden may also serve as a predictor for the situation in these other countries.

The aim of this study was to investigate the general attitudes towards, and confidence in, ICT in healthcare today and in the future among healthcare professionals working with CHF patients. Another aim is to study the attitudes towards home follow-up/distance monitoring of these patients. Also, it is of interest to see whether CHF patients are considered suitable for home follow-up by the healthcare professionals, and which methods for patient follow-up that are considered most appropriate. Moreover, we wanted to see whether any differences could be found between various groups of respondents.

Similar studies on attitudes towards healthcare ICT have been collected by Ward et al. in a review from 2008 \[[@B7]\]. However, surprisingly considering the large amount of eHealth systems for CHF patients, none of these studies are focused on healthcare professionals working with CHF care. Instead they cover healthcare professionals' attitudes towards ICT in healthcare in general, or in areas such as other specialities (e.g. paediatrics, pharmacy or education in medicine), certain geographical areas, or regarding specific ICT tools (e.g. introduction of a new EHR). Moreover, since knowledge in ICT is rapidly growing among the general population, the views on healthcare ICT could differ substantially depending on when and in which country the study is performed. Therefore, the results in this study could contribute to the already existing knowledge base, giving a better understanding to the difficulties in implementing eHealth solutions and healthcare ICT into clinical practice.

Method
======

In total, 425 questionnaires were sent out to 85 hospital departments responsible for CHF care, e.g. cardiology or medicine departments, in all 21 counties and regions in Sweden. The number of departments in each county or region depends on their size. The largest regions, with almost 35% of the departments, are Västra Götaland, Skåne and Stockholm. One department, Sahlgrenska University Hospital/Östra, in Västra Götaland region was excluded because of risk for project collaboration bias.

Envelopes containing 5 printed questionnaires with an information letter and a self-addressed (stamped) envelope were addressed to the head of department at each of the 85 departments along with a letter requesting their help to administer the forms to relevant personnel. A link was included in each questionnaire for those who preferred to answer the form on Internet. After 4 weeks a reminder was sent out to each department by post.

This method of distribution was chosen since it was impossible to get access to an address list or other source containing relevant information on staff working with care of CHF at hospitals in Sweden. Obviously, this is not an optimal method of distribution. Bias, such as the head of department choosing respondents that have a predisposed attitude towards ICT, is one big issue. Also, as the amount of employees at each department is unknown, there is no way to be sure that 5 questionnaires is an appropriate amount. However, in order to reach a large population, both in terms of amount of respondents and geographical spread, this method was considered adequate for the purpose of the study.

Anonymity of the respondents was assured by not including name or other personal information in the questionnaire. Moreover, hospital affiliation was not included to further ensure anonymity. The respondents were urged to answer all questions, but they were not required to.

The questionnaire, which was written in Swedish, included 33 questions divided into 4 categories: background, attitudes to ICT tools in healthcare, opinions on follow-up at home, and other. In the category "background", questions were asked on age, sex, occupational title, county, and computer experience at work and at home. The category "attitudes to ICT-tools in healthcare" asked general questions regarding ICT as a tool in healthcare today and in the future, possibilities of patient monitoring at a distance, whether distance monitoring can result in better self-care, provide healthcare professionals with possibilities to administer better care, reduce costs and save time, and general reliance to ICT as a tool in healthcare.

Further, in "opinions on follow-up at home" questions were asked on if patients with CHF were appropriate for follow-up at home, which patients that were best suited, and which were the best ways of performing the follow-up. Free text fields made it possible for the respondents to give additional information

In the last category, "Other", the respondents were asked if they had any prior knowledge in the area or had any additional information they wanted to share. The respondents were also given the possibility to leave contact information in case they would like further information, or were interested in participating in future trials. This last question was separated from the others and put in a separate pile before analysis in order to preserve anonymity.

Approximately 10 weeks after sending out the questionnaires, the retrieved results were compiled and analysed. Responses received after this time were archived and not included in the study. Due to the uncertainty in the method of dispatch, no conclusions will be drawn on the general opinions of the population as a whole. Moreover, since the intention of this study was not to perform a hypothesis test advanced statistical analysis methods were not used. Instead, we present data in diagrams and tables, with percentages of the total. Due to rounding errors, some results will add up to more than 100%. All questionnaires can be retrieved from the project homepage \[[@B23]\].

In order to analyse the data, the occupation was divided into groups: physicians and nurses, men and women. The group "physicians" consisted of cardiologists, other specialist physicians and GP (General Practitioner). Nurses specialized in heart diseases as well as in other specialties, registered nurses and assistant nurses made up the "nurse" group. Those who had entered both "head of department" and "physician" were allocated to the physician group. The other duplicates did not affect the physician and nurse groups since they had chosen both "cardiology/heart" and "other", but stayed within the group of physician/nurse.

Results
=======

Background information
----------------------

Among the 425 forms sent out 139 replies (33%) were received from 17 of the 21 counties and regions in Sweden. The share of collected questionnaires in relation to dispatched questionnaires varied greatly among the regions from 16% to 80%. Out of the answers 133 were returned by post and 6 were answered through the Internet form.

The background information of the respondents can be seen in Table [1](#T1){ref-type="table"}. A majority of the respondents were female. This was expected as more than 80% of people working in healthcare in Sweden are female \[[@B24]\], and the form was sent out to all categories of healthcare workers.

###### 

Background information of respondents

  **Characteristics**                   **N**   **%**
  ------------------------------------ ------- -------
  **Gender**                                       
   Male                                  34      24%
   Female                                101     73%
   Not specified (NS)                     4      3%
  **Occupation**                                   
   Head of department                     5      4%
   Specialized physician, cardiology     31      22%
   Spec. physician, other                10      7%
   GP                                     1      1%
   Spec. nurse, heart                    56      40%
   Spec. nurse, other                     3      2%
   Nurse                                 23      17%
   Assistant nurse                       10      7%
   Other                                  5      4%

The results on primary occupation adds up to more than 100% as 5 respondents noted two titles (e.g. both head of department and physician). When grouping the results into the two groups "Nurses" and "Physicians" the numbers were adjusted as described in the Methods section. After this adjustment the results show that most respondents, 66% (N=91), were nurses. More specifically, the largest group was nurses specialized in heart diseases. Physicians accounted for 30% (N=40) of the answers.

Table [2](#T2){ref-type="table"} shows the gender distributions among physicians and nurses. As can be seen a majority of the physicians were male, and a large majority of the nurses were female. These results match numbers from Swedish national statistics, which show a large gender difference between physicians and nurses in Sweden \[[@B25]\].

###### 

Gender distribution among physicians and nurses

                           **Male (N=34)**   **Female (N=101)**   **Not specified (N=4)**            
  ----------------------- ----------------- -------------------- ------------------------- ----- --- ----
  **Physicians (N=40)**          24                 60%                     14              35%   2   5%
  **Nurses (N=91)**               7                  8%                     82              90%   2   2%

As expected, considering the amount of healthcare ICT used in Sweden \[[@B3],[@B4]\], an overwhelming majority of the respondents used computers several times a day, as can be seen in Table [3](#T3){ref-type="table"}. In order to investigate the general ICT interest among the respondents, we instead decided to study the use of computers at home, shown in Table [4](#T4){ref-type="table"}. Computer usage at home could indicate an ICT interest as they choose to use computers outside their work. At home the use of computers varied more than usage at work, but still two thirds of the respondents answered that they use computers in their homes at a daily basis. The occupational difference was larger for computer difference at home compared to computer usage at work.

###### 

Computer usage at work among the respondents

                           **Never**   **Weekly**   **Daily**   **Several Times per Day**   **Largest part of Day**                       
  ----------------------- ----------- ------------ ----------- --------------------------- ------------------------- ---- ---- ----- ---- -----
  **Total (N=139)**            1           1%           1                  1%                          1              1%   37   27%   99   71%
  **Physicians (N=40)**        0           0%           0                  0%                          0              0%   10   25%   30   75%
  **Nurses (N=91)**            1           1%           1                  1%                          1              1%   25   27%   63   69%

###### 

Computer usage at home among the respondents

                           **Never**   **Rarely**   **Weekly**   **Daily**   **Several Times per Day**                        
  ----------------------- ----------- ------------ ------------ ----------- --------------------------- ----- ---- ----- ---- -----
  **Total (N=139)**            1           1%           14          10%                 31               22%   56   40%   37   27%
  **Physicians (N=40)**        0           0%           1           3%                   4               10%   15   38%   20   50%
  **Nurses (N=91)**            1           1%           13          14%                 25               27%   39   43%   13   14%

Attitudes to ICT tools in healthcare
------------------------------------

Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"} show the attitudes towards healthcare ICT today and in the future. In both cases a majority of the responders had positive opinions, and very few had negative opinions. Moreover, the outlook on future possibilities was more positive than the view on today's healthcare ICT. Confidence in ICT as a tool in healthcare, as shown in Figure [3](#F3){ref-type="fig"}, was more neutral as a bit more than a half of the respondents had high confidence. Again, very few had low confidence in healthcare ICT, but a larger part was neutral compared to the previous two questions.

![Attitudes among respondents towards healthcare ICT today.](1472-6947-12-138-1){#F1}

![Attitudes among respondents towards ICT as a tool in healthcare in the future.](1472-6947-12-138-2){#F2}

![Confidence in ICT as a tool in healthcare among respondents.](1472-6947-12-138-3){#F3}

Besides attitudes towards and confidence in ICT in healthcare, questions regarding cost and time were also covered in this section. More than half, 57%, thought ICT tools lower costs, while only 6% thought ICT tools increase costs in healthcare. Costs are unaffected according to 29% of the respondents. As for time aspects, 64% of the respondents thought that ICT tools in the future will save time, while only 4% thought it will take more time. ICT tools will not affect time aspects according to 26%.

Attitudes towards distance monitoring and home follow-up of patients
--------------------------------------------------------------------

Before asking about the attitudes toward distance monitoring and home follow-up of patients, it could be of interest to know how many who have experience in the matter. Out of the respondents, 14% claim they had experience and 85% had no experience (1% NS) of home monitoring. Moreover, physicians had more experience than nurses (25% and 8% respectively).

Figure [4](#F4){ref-type="fig"} presents the answers to the question on possibilities for using distance monitoring in the care of patients. As the figure shows, a majority of the respondents believed that the possibilities are good or very good. One fourth of the respondents were neutral, leaving very few finding this to be a bad or very bad method.

![Possibilities for distance monitoring.](1472-6947-12-138-4){#F4}

According to more than three quarters of the respondents it is possible that patient involvement in the care process could change by means of distance monitoring, as shown in Figure [5](#F5){ref-type="fig"}. Furthermore, Figure [6](#F6){ref-type="fig"} shows that 70% of the respondents believed that distance monitoring is likely or very likely to improve their own possibilities to deliver better care.

![Attitudes among respondents regarding effect of distance monitoring on patient involvement.](1472-6947-12-138-5){#F5}

![Attitudes among respondents regarding improved possibilities to deliver better care though distance monitoring.](1472-6947-12-138-6){#F6}

As illustrated in Figure [7](#F7){ref-type="fig"}, most respondents thought that their patients (CHF) would benefit from home monitoring. However, most of them said to a certain level. Free text comments added to this question mostly concerned the patient's high age and the likelihood that they are inexperienced in computers and technology. The need for a general impression of the patient was also mentioned. Other comments were problems related to not being able to measure certain parameters at home, the patient's need of social contact, and that ICT systems for home monitoring are not yet clinically validated.

![Attitudes on whether the respondents' patient groups would benefit from follow-up at home.](1472-6947-12-138-7){#F7}

Opinions on which patients with CHF that would benefit most from home monitoring can be seen in Figure [8](#F8){ref-type="fig"}. The quite sick patients would benefit most, closely followed by the very sick and the healthier patients. Only 2% did not think any patients would benefit from home monitoring.

![The patients who would benefit most from follow-up at home according to respondents.](1472-6947-12-138-8){#F8}

Other suitable groups for home monitoring mentioned in comments were palliative patients, patients in initial medical adjustment, patients who would feel more secure, patients living far away or having difficulties reaching the hospital, healthy patients with cardiac disorders, and patients with ischemia. One comment mentioned that different methods of home follow-up could be applied to different patient groups depending on need.

Figure [9](#F9){ref-type="fig"} shows that home visits by a nurse was considered to be the best way of monitoring patients, followed by phone contact. More technology based methods such as video telephony, Internet forms and e-mail were not as highly appreciated. More advanced monitoring of e.g. pacemakers were mentioned in the free text comments.

![Best methods for following patients at home according to respondents.](1472-6947-12-138-9){#F9}

Other
-----

In the section "Other" the respondents were able to leave free text comments on their thoughts, ideas and experiences. Around 20% (31 respondents) gave comments. In conclusion, most comments were positive to ICT in healthcare, although cautious.

The comments varied between descriptions of experiences in the field, to advantages and drawbacks of home follow-up and technology. Common topics for good follow-up methods were home visits by physicians, nurses and/or home care personnel, telephone support, video telephony, e-mail and Internet tools. Among concerns were issues such as lack of personal contact with patient, ICT knowledge among elderly, current ICT systems at the clinic not working properly, subjective information not being reliable, and that some research in the area is inconclusive or negative to ICT tools for home follow-up. A few comments regarded that ICT tools could be a very good complement to personal contact, that distances and bad health could be a problem for patients when getting to the clinic and that younger patients might find this useful. Self-care and disease awareness was pointed out as being important.

Differences between occupations
-------------------------------

In general, physicians were more negative in their answers than nurses. An exception was future possibilities and time saving aspects where they gave roughly the same answers as the other groups. This is supported by results from a related study by Darr et. al. \[[@B26]\].

Discussion
==========

This paper describes a survey study performed at departments responsible for CHF care, e.g. cardiology and medicine departments, at Swedish hospitals. The results give an indication to the attitudes towards ICT in healthcare and the use of home monitoring within a selected group of healthcare professionals working with CHF patients.

Dispatch and collection of data
-------------------------------

Approximately one third of the questionnaires dispatched were collected in this study. If seen as a measure of response frequency, it can be considered to be quite low. Other studies have also shown the difficulty in obtaining high answering frequency in questionnaire surveys among healthcare personnel \[[@B27]-[@B29]\]. However, since we do not know how many of these questionnaires that were actually delivered to healthcare personnel and how many stayed in the hands of the heads of departments, i.e. were not distributed, we cannot consider this to be a measure of answering frequency. Moreover, when dispatching the questionnaires we assumed that 5 questionnaires per department was an adequate amount. The number of healthcare personnel is of course very dependent of the individual department; some might have very few personnel, some might have many. Some departments might not even have 5 staff members who could answer the questionnaire.

Another drawback of this type of dispatch is bias, as we ask each of the heads of the departments to distribute the questionnaires to selected personnel. This means that the head of the department may chose who answers the questionnaire depending on e.g. who in the staff is most interested in technology. In that case we could have a more positive response to ICT among the respondents than with the general staff population. Hence, our results should be considered to be indications on opinions within this actual group of healthcare professionals, and might not be applicable to the general population of healthcare professionals working in CHF care. Still, we believe that the results reflect and illustrate valuable attitude indicators within the targeted group.

It should also be noted that it was impossible to find relevant information on how many individuals could be considered to constitute the targeted group. In order to make future studies more accurate and reliable, a register of professionals working in specific areas of medicine would be beneficial. However, at date not even the national CHF specialist organisation is able to provide this information. Therefore alternative ways had to be explored to gather the information necessary for this study.

Attitudes to ICT tools in healthcare
------------------------------------

According to our results, the general opinions on ICT in healthcare today are positive, or even surprisingly positive, in the light of on-going discussions in various public media, where for instance negative comments on EPR etc. are fairly common. What is also interesting is that the opinions on the future of ICT are even more positive. Therefore, resistance from healthcare professionals to ICT in healthcare according to our findings should not be an issue for the implementation of ICT in healthcare. Although our results indicate positive attitudes, related studies have shown opposite results \[[@B7]\]. Whether this is due to differences in the respondent groups, targeted specialty, ICT experience or general attitude is difficult to say. It would therefore be of interest to further investigate the reasons for attitude related implementation issues in healthcare.

Attitudes towards distance monitoring and home follow-up of patients
--------------------------------------------------------------------

The majority of the respondents had no experience of distance monitoring. This means that the opinions of most respondents were based upon beliefs rather than experience. Lack of experience could have resulted in negative opinions on follow-up and monitoring at home, but our results show otherwise. Instead most respondents were positive to these methods.

The generally low rating of Internet forms as a method of home follow-up could be explained by the difficulty in picturing what such a system could look like, and how it should be utilized if experience and practical examples are lacking. Many studies and projects dealing with home monitoring of patients suffering from CHF have been based on monitoring of various vital sign parameters \[[@B11],[@B30]\]. Therefore it is not unlikely that most respondents refer to this type of solution when answering the question. Jakob Nielsen discusses in his book "Usability Engineering" that although user opinions should always be considered it is often difficult for the users to know how to interact with systems they have no experience with \[[@B31]\]. This is well illustrated in the famous words of Henry Ford:

\""If I had asked people what they wanted, they would have said faster horses."\"

Differences between occupations
-------------------------------

The tendency that physicians are less positive towards home follow-up than nurses might be explained by the difference in working routines. For example, physicians and nurses might be interested in different types of information. Physicians might be more used to working with objective data (signs), while nurses prefer subjective data (symptoms). Working routines could also be the reason why physicians and nurses have different opinions on which patients are most suitable, as well as method of follow-up. It seems that physicians have less confidence in phone as a mean of following the patients. On the other hand, when it comes to using Internet forms, physicians are more positive than nurses.

A difference in computer usage at home can be seen between both physicians and nurses, as well as between men and women. Since the nurse group to a large majority consists of women, the question is whether it is the occupation (maybe length and type of education) or gender that is the reason for this difference. Numbers from the administrative agency Statistics Sweden show no major difference in computer and Internet usage among Swedish men and women in working age \[[@B32]\], indicating that the difference could be due to occupation rather than gender. Another possibility is that age is the reason as our results show that the responding nurses are "older" than the responding physicians, and an analysis of the material indicate that both computer usage at home as well as opinions on ICT in healthcare could be related to age.

Introduction into clinical practice
-----------------------------------

Altogether our results indicate a general acceptance and positive attitude among healthcare personnel for ICT in healthcare and home follow-up of patients. Therefore the question on why the implementation of new eHealth tools, in routine daily care, often fail, still remains. One reason could be a reluctance to change working routines among the staff, something we have not investigated in this study. Maybe it is not the development they dislike; it is the change. When introducing the new tools one must also be prepared to change routines and maybe reallocate resources in order to optimize the workflow and the working methods in the new setting \[[@B33]\]. However, this might not be obvious to the staff beforehand, and it could be hard to realize how the new tool will be used based on the current routines. It may also be regarded as an "add-on" service to the patient, which cannot be handled within the existing routines. This stresses the importance of good change management, engagement and pre-marketing activities from management and healthcare decision makers.

Another reason for the difficulty in introducing new eHealth tools for management of chronic diseases could lie, not in resistance, but in the lack of interaction between hospital and primary care. Most research and development is taking place in hospital care, but many of the patients in question for these applications are being cared for in the primary care. The differences in organization and work method could be an issue as well as the "hand over/transition" procedures.

Possible future studies
-----------------------

In order to gain further knowledge in the eHealth domain it could also be interesting to study a more general target group, as well as other specialties, such as neonatology, Parkinson's, chronic obstructive pulmonary disease (COPD) and diabetes. And also to study the opinion of other groups such as patients and healthcare planners, executives, administrators and other healthcare decision makers at different levels in order to get a better view from the entire healthcare community.

Conclusion
==========

In this paper we have studied the opinions towards eHealth tools among healthcare professionals working with CHF patients at Swedish hospitals. The results indicate that the general opinions among the healthcare professionals in this study, on healthcare ICT are positive, as well as opinions on home follow-up and distance monitoring. People with chronic heart failure seem to be an appropriate group of patients for these methods. There are no major differences between physicians and nurses; however physicians tend to be more pessimistic than nurses. The reasons for reluctance to introduce new eHealth tools are still not evident after this study, but it seems that general resistance towards ICT or home monitoring in healthcare is not the major obstacle within the addressed group of healthcare personnel.
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